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The present invention relates to novel 3-heteroarylidene-2 -indolinone 
compds. (shown as I; e.g. 3- [3- (2 -carboxyethyl) -4-methylpyrrol-2 - 
methylidene] -2 -indolinone) and physiol. acceptable salts thereof which 
modulate the activity of protein kinases and therefore are expected to be 
useful in the prevention and treatment of protein kinase related cellular 
disorders such as cancer. In I: A, B, D and E = C and N, it being 
understood that the N-containing 9-member bicyclic ring formed is one known in 
the chemical arts; it being further understood that when A, B, D, or E is N, 
R3, R4, R5 or R6, resp., does not exist. Rl = H, alkyl, cycloalkyl, aryl, 
hydroxy, alkoxy, carboxy, C-amido and sulfonyl; R2 = H, alkyl, cycloalkyl, 
aryl, heteroaryl, and heteroalicyclic ; R3, R4, R5 and R6 = H, alkyl, 
trihaloalkyl, cycloalkyl, alkenyl, alkynyl, aryl, heteroaryl, 
heteroalicyclic, hydroxy, alkoxy, aryloxy, -SH, -S-alkyl, -S -cycloalkyl , 
-S-aryl, -S-heteroaryl, sulfinyl, sulfonyl, sulfonamide, carbonyl, 
carboxy, cyano, nitro, halo, -OC (O) NR10R11, N-carbamyl, -OC (S) NR10R11, 
N-thiocarbamyl, C-amido, N-amido, amino and -NR10R11; R10 and Rll = H, 
alkyl, cycloalkyl, aryl, carbonyl, sulfonyl and, combined, a five- or 
six-member heteroalicyclic ring containing at least one N; R3 and R4, R4 and 
R5, or R4 and R5 may combine to form a six-member aryl or heteroaryl ring. 
Q is a heteroaryl group II in which J = O, N and S; K, L and M = C, N, 0 
and S such that the five-member heteroaryl ring formed is one known in the 
chemical arts, it being understood that when K, L and M are N, S or O, R8 or 
-(alkl)nZ cannot be covalently bonded to that atom; when J is N, R7 = H, 
alkyl, cycloalkyl, aryl, hydroxy, alkoxy, aryloxy, carbonyl, carboxy, 
C-amido, guanyl and sulfonyl and when J is O or S, R7 does not exist and 
there is no bond; R8 = H, alkyl, trihaloalkyl, cycloalkyl, alkenyl, 
alkynyl, aryl, heteroaryl, heteroalicyclic, hydroxy, alkoxy, aryloxy, -SH, 
-S-alkyl, -S-cycloalkyl, -S-aryl, -S-heteroaryl, sulfinyl, sulfonyl, 
sulfonamide carbonyl, carboxy, cyano, nitro, halo, -OC (0) NR10R11, 
N-carbamyl, -OC (S) NR10R11, N-thiocarbamyl, C-amido, N-amido, amino, 
-NR10R11, trihalomethyl, a five member cycloalkyl, aryl, heteroaryl or 
heteroalicyclic ring fused to two adjacent atoms of the Q ring; and a 
six-member cycloalkyl, aryl, heteroaryl, or heteroalicyclic ring fused to 
two adjacent atoms of the Q ring. RIOand Rll = H, alkyl, cycloalkyl, 
aryl, carbonyl, sulfonyl and, combined, a five- or six-member 

heteroalicyclic ring containing at least one N; alkl = optionally substituted 
methylene (-CRR 1 -), optionally substituted ethylene (-C (R) :C (R' ) -) and 
acetylene (-C.tplbond.C-); R and R' = H, alkyl, cycloalkyl, aryl, alkoxy, 
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-S-alkyl, -S-cycloalkyl, aryloxy and halo. N is 0 to 10, inclusive with 
the proviso that when n is 0, R7 is not alkyl substituted with aryl; and Z 
is a polar group hydroxy, alkoxy, carboxy, nitro, cyano, carbamyl, amino, 
quaternary ammonium, amido, ureido, sulfonamido, sulfinyl, sulfonyl, 
phosphono, phosphonyl, morpholino, piperazinyl and tetrazolo. Also 
claimed are a combinatorial library of 2>13 I and a method for 
synthesizing I comprising the step of reacting III with a 2nd reactant IV 
in a solvent and in the presence of a base at elevated temps. The IC50 
results for 12 I for PDGFR, FLK-1R, EGFR, HER2 and IGF-1R protein tyrosine 
kinases (PTKs) are presented; IC50 refers to that amount of the tested 
compound needed to effect a 50% inhibition of PTK activity in the test 
indicated with respect to a control in which no compound of this invention 
is present. Thus, 3- (2 , 4-dimethyl-3-ethoxycarbonylpyrrol-5-methylidenyl) - 
* 2-indolinone inhibited FLK-IR kinase with IC50 = 0.07 \xM. 
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R6 



AB The present invention relates to pyrrole substituted 2-indolinone compds. 
(shown as I; e.g. 3- [1- (3 , 5 -dimethyl -IH-pyrrol -2 -yl) meth- (Z) -ylidene] -2- 
oxo-2 , 3-dihydroindole-l-carbonyl chloride) and their pharmaceutical^ 
acceptable salts which modulate the activity of protein kinases and 
therefore are expected to be useful in the prevention and treatment of 
protein kinase related cellular disorders such as cancer (no data) . In I, 
Rl and R2 are independently H, halo, alkyl, alkyl thio, nitro, 
trihalomethyl, hydroxy, hydroxyalkyl , alkoxy, cyano, aryl, heteroaryl, 
-C(0)R7 (R7 is alkyl, amino, hydroxy, alkoxy, aryl, heteroaryl, aryloxy, 
heteroaryloxy, heterocycle, and aminoalkylamino) , -NR8R9, -NR8C(0)R9, 
-S02R8, and -S(0)2NR8R9 (R8 and R9 are independently H, alkyl, aryl and 
heteroaryl, or R8 and R9 together with the N to which they are attached 
form a saturated heterocycloamino) . R3 is H, alkyl, hydroxyalkyl, aminoalkyl, 
-C(0)R7, aryl, and heteroaryl; R4 is H, alkyl, -C(0)R7 aryl, and 
heteroaryl. R5 is H and -CORIO where RIO is alkyl, alkoxy, hydroxy, aryl, 
aryloxy, heteroaryl, heterocycle, alkylamino, dialkylamino, or -NR11R12 
where Rll is H or alkyl, and R12 is aminoalkyl, hydroxyalkyl, acetylalkyl, 
cyanoalkyl, carboxyalkyl , alkoxycarbonylalkyl , heteroaralkyl , or 
heterocyclylalkyl wherein the alkyl chain in aminoalkyl, heteroaralkyl, 
heteroaralkyl, or heterocyclylalkyl is optionally substituted with one or 
two hydroxy group (s); or R4 and R5 together form - (CH2)4- or 
- (CH2)mCO(CH2)n- wherein n is 0 to 3, provided that n+m is 3 . R6 is: (c) 
-0R13 wherein R13 is alkyl, trif luoromethyl , carboxyalkyl, aminoalkyl, 
phosphonooxyalkyl, sulf ooxyalkyl , hydroxyalkyl, alkoxyalkyl, aryl, 
heteroaryl, heteroaralkyl, heterocyclyl , monosaccharides and 
heterocyclylalkyl wherein the alkyl chain in carboxyalkyl, aminoalkyl, 
phosphonooxyalkyl , sulf ooxyalkyl , heteroaralkyl , heterocyclylalkyl , 
hydroxyalkyl, or alkoxyalkyl is optionally substituted with one or two 
hydroxy group (s) and further wherein one or two C atoms in said alkyl 
chain are optionally replaced by O, -NR14- (R14 is H or alkyl), -S-, or 
-S02-; or. (d) -NR15R16 where are R15 and R16 are independently H, alkyl, 
carboxyalkyl , alkoxyalkyl , aminoalkyl , phosphonooxyalkyl , sulf ooxyalkyl , 
hydroxyalkyl, aryl, heteroaryl, heteroaralkyl, and heterocyclylalkyl; 
wherein the alkyl chain in carboxyalkyl, aminoalkyl, phosphonooxyalkyl, 
heteroaralkyl, heterocyclylalkyl, hydroxyalkyl, or alkoxyalkyl is 
optionally substituted with one or two hydroxy group (s) and further 
wherein one or two C atoms in the alkyl chain are optionally replaced by 
0, -NR17- (R17 is H or alkyl), -S-, or -S02-; or R15 and R16 together with 
the N atom to which they are attached form saturated or unsatd. 
heterocycloamino; . Although the methods of preparation are not claimed, >80 
example prepns. are included, both of I and the unprotected version of I 
in which the C(0)R6 group has been replaced by H. 
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IE, SI, LT, LV, FI, RO, MK, CY, AL, TR 
JP 2003514851 T2 20030422 JP 2001-539435 

PRAI US 1999-167544P 19991124 
WO 2000-US32277 20001122 

GI 



20001122 




AB The title compds . [I; Rl = H, alkyl, alkenyl, etc.; R2 = H, halo, alkyl, 
etc.; R3-R6 = H, alkyl, trihaloalkyl , etc.; R3 and R4 , R4 and R5 , R5 and 
R6 may combine to form a six membered aryl ring, OCH20, OCH2CH20; R7 = H, 
alkyl, cycloalkyl, etc.; R8-R10 = H, alkyl, trihaloalkyl, etc.] were 
prepared and formulated. E.g., a multi-step synthesis of I [R1-R7 = H; R8, 
R10 = Me; R9 = (CH2)2C02H] which showed 79-86% inhibition of tumor growth 
of Calu-6 cells in mice at 75 and 100 mg/kg/day, was given. The present 
invention features formulations of indolinones which compds. are ionizable 
as free acids or free bases. The formulation is suitable for parenteral 
or oral administration, wherein the formulation comprises an ionizable 
substituted indolinone, and a pharmaceutical ly acceptable carrier 
therefor. The term "ionizable substituted indolinone" includes pyrrole 
substituted 2 -indolinones I which, in addition to being otherwise optionally 
substituted on both the pyrrole and 2-indolinone portions of the compound, 
are necessarily substituted on the pyrrole moiety with one or more 
hydrocarbon chains which themselves are substituted with at least one 
polar group. 
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MPL: claim 2 

NTE: oxo substitution in alkyl group is also claimed 

NTE: substitution is restricted 

NTE: additional ring formation also claimed 
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AB The present invention relates to 5- (2-oxo-l, 2-dihydroindol-3 - 

ylidenemethyl) -lH-pyrrol-3 -ylalkanoic acid derivs . (I) [where Rl and R7 = 
independently H, (cyclo) alkyl , alkenyl, alkynyl, aryl, OH, alkoxy, 
carboxy, acetyl, (thio)amido, (trihalome thane) sulf onyl , etc.; R2 = H, 
halo, (cyclo) alkyl, (hetero) aryl , or heteroalicyclic; R3, R4, R5, R6, R8, 
R9, RIO = independently H, (cyclo) alkyl , trihaloalkyl , alkenyl, alkynyl, 

(hetero) aryl (oxy) , heteroalicyclic, OH, alkoxy, SH, alkylthio, arylthio, 
sulfinyl, sulfonyl, sulfonamido , carbonyl, carboxy, amido, CN, N02 , halo, 

(thio) carbamyl, (un) substituted amino, etc.] which modulate the activity 
of protein kinases and are useful in the prevention and treatment of 
protein kinase related cellular disorders, such as cancer. Thus, 
2 , 4 -dimethyl - 5 - ethoxy carbonyl - 3 - ( 2 - ethoxycarbonylethyl ) pyrrole was 
deprotected using NaOH to form 3- (2-carboxyethyl) -2 , 4 -dimethylpyrrole 

(100%) and the product C-5 formylated (two methods given for 86% and 90% 
yield, resp.) . Reaction with 2-oxindole in EtOH and pyrrolidine or in aqueous 
NaOH yielded II (88% and 91%, resp.), which- reduced the average size of C6 
human glioma and melanoma tumors s.c. implanted in mice by 80-85%. II, 
when administered orally, demonstrated notably superior efficacy compared 
to structurally similar analogs. 
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